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1 Acronyms

Acronyms used in this document are      referenced in the SOFIA lexicon, PD-2009.

ID Inner Diameter
OD Outer Diameter
Rmin Minimum Bending Radius

2 Scope

This document describes the complete cables & lines arrangement of the Cable Load
Alleviator (CLA) also the interface between the SI-cables & SI-lines and the TA Cable
Load Alleviator device. Furthermore is in this document the interface to the aircraft
defined.
In this document is defined the cable positions on the CLA running to the outer Cable
Clamb on the Cable Tray (right side) and aircraft intercoastal (left side). The cable routing
from this locations to the Disconnect Panels are described in ICD TA_MCCS_P
(responsibility USRA).
The Junction Box (analogue interface SMA to SI) is not part of this interface. This will be
handled in TA_SI_04.

This document is a reference document to TA_AS_03.

It describes:

- The fixation and strain relief of the cables;
- The routing from aircraft system (AS) along the TA;
- The types and numbers of cables and lines
- The relevant features of these cables
- The location of mounting points and loads.

3 Documents

3.1 Applicable Documents

AD 01 Statement of Work DARA-WE2 Rev.3 - Dec.1999

AD 02 TA Requirements NASA SOF 1011 Rev.6

AD 03 Interface Requirements NASA SOF 1030 Rev.6

AD 04 EMC Design Specification SOF-SPE-KT-6000.0.02, Issue 1

3.2 Reference Documents

RD 01 Interface Reference Document PD-2003 (NASA)
RD 02 TA_AS_03 Aircraft System / TA-Cable

Load Alleviator Device Interface
SOF-ICD-MG-059, Issue 06
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RD 03 TA Cables SOF-DWG-MG-5262.0.01, Issue R03
RD 04 delete
RD 05 Cable Load Alleviator SOF-DWG-MG-4400.0.00, Issue R07
RD 06 TA Harness / Electrical Interface SOF-ICD-MG-010, Issue 07
RD 07 Harness Master Diagram SOF-DWG-KT-6200.0.01, Issue 09
RD 08 CLA Fine Drive Cables and Lines SOF-DWG-MG-4410.0.00, Issue --
RD 09 Oil Supply Specification SOF-SPE-MG-3130.0.01, Issue 03
RD 10 Thermal Subassembly Specification SOF-SPE-MG-3400.0.01, Issue 02
RD 11 TA EMC Control Plan SOF-PLA-KT-6000.0.01, Issue 02
RD 12 TA Cable List SOF-LIS-KT-6200.0.01, Issue 03
RD 13 Aircraft Cabin / Telescope Assembly

Envelope
TA-AS-10, Rev.: 0

RD 14 Telescope to MCCS Physical Interface TA-MCCS-P, Rev.: - dated 2001-03-28
RD 15 Global 05 SOFIA Coordinate System

4 Interface Requirements

All the cables including Science Instrument (SI) cables, hoses and vacuum lines from AS
routings run over the Cable Load Alleviator. The cables are routed over the CLA Coarse
Drive and along the CLA Fine Drive.

Figure 1: Cable Load Alleviator Location

Cable Load
Alleviator
Structure

Cable Load
Alleviator
Structure

Cabin Cavity
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4.1 Physical

4.1.1 Arrangement of the Cable Load Alleviator (CLA)

The arrangement of the Cable Load Alleviator device is shown in the documents RD 05
and RD 02.

Figure 2: Cable Load Alleviator with Cable Bundles

A right hand and a left hand cable bundle runs free from the Cable Load Alleviator to the
Cable Tray. The cable and line arrangement from the bundles are shown in the following
Figure 3 and Figure 4.

The strain relievers on the Cable Tray have to be only disconnected on the left side
completely to allow TA rotation to its 180°-maintenance position and <15° position (see
RD 02 – Chapter 4.2.1 CLA Motion).

Loads on the strain relievers are presented in RD 02.
The dimensions of the alleviator are shown in the drawing SOF-DWG-MG-4400.0.00
(RD 05 ).
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Figure 3: Right Hand Cable Bundle (Power and Medium Lines)

Figure 4: Left Hand Cable Bundle (Signal Lines)
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Legend for Figure 3 and 4:
No J No. Cable ID No J No. Cable ID No J No. Cable ID

6 SI ∅47 Blower Line 48 J115 SI Triax ECS 102 Deleted

7 SI ∅42 Vacuum Line 49 J116 SI Triax ECS

8 SI ∅42 Vacuum Line 50 J117 SI Triax ECS 103 J403 CP-103-G

9 SI ∅42 Vacuum Line 51 J118 SI Triax ECS 104 J404 CP-104-G

52 J119 SI Triax ECS 105 J405 CPD-105-G

53 J120 SI Triax ECS

18 J80-
J85

SI Fiber Optic 54 J121 SI Triax ECS 107 J407 CPD-107-G

19 J86-
J91

SI Fiber Optic 55 J122 SI Triax ECS 108 J408 CP-108-G

20 J92-
J97

SI Fiber Optic 56 J123 SI Triax ECS 109 J409 CPD-109-G

21 J98-
J103

SI Fiber Optic 57 SI Cooling Line 110 J410 CPD-110-G

22 J104-
J109

SI Fiber Optic 58 SI Cooling Line 111 J411 CPD-111-G

23 J70 SI Coax 50W 59 SI Cooling Line 112 J412 CP-112-G

24 J71 SI Coax 50W 60 SI Cooling Line 113 J413 CPD-113-G

25 J72 SI Coax 50W 61 J75 SI Twisted Pair
20SB10x22-25

114 J414 CPD-114-G

26 J73 SI Coax 50W 62 J76 SI Twisted Pair
20SB10x22-25

115 J415 CPD-115-G

27 J74 SI Coax 50W 63 J77 SI Twisted Pair
20SB10x22-25

116 J416 CP-116-G

28-
32

deleted, see Table 1
(1a)

64 J78 SI Twisted Pair
20SB10x22-25

117 J417 CD-117-G

65 J79 SI Twisted Pair
20SB10x22-25

118 J418 CD-118-G

33 J60 SI SF104 PEM 119 J419 CP-119-G

34 J61 SI SF104 PEM 82 J128 SI 110 V 60 120 J420 CP-120-G

35 J62 SI SF104 PEM 83 J129 SI 110 V 60 121 J421 CP-121-G

36 J63 SI SF104 PEM 84 J130 SI 110 V 60 122 CD-122-,123,-124,-129-
G

37 J64 SI SF104 PEM 85 J131 SI 110 V 60   Tab. 1 (10)

38 J65 SI SF104 PEM 86 J124 SI 10 kV 125 CP-125-G

39 J66 SI SF104 PEM 87 J125 SI 10 kV 126 CP-126-G

40 J67 SI SF104 PEM 88 J126 SI 10 kV 127 CP-127-G

41 J68 SI SF104 PEM 89 J127 SI 10 kV 128 CP-128-G

42 J69 SI SF104 PEM 90 SI 10 kV/added s. Tab.1
(9)   (Delete per telecon
7 March)

43 J110 SI Vermillion
20SB4x22-25

88-
92

deleted, see Tab. 1 (8) 1001 BPU1 Grounding  CG-1001

44 J111 SI Vermillion
20SB4x22-25

95 SI – Grounding / added 1002 Grounding  CG-1002

45 J112 SI Video 75W 1003 Grounding  CG-1003

46 J113 SI Video 75W 100 J400 CP-100-G

47 J114 SI Video 75W 101 J401 CD-101-G
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The left hand bundle (see Figure 4) contains all the Signal Lines and the right hand
bundle (see Figure 3) all the Power and Medium Lines. The Lines for Science Instrument
(SI) are generally included in the outer cable bundles. The SI Blower Lines (stainless with
braid) are contained in the left hand inner cable bundle. The SI-Grounding is separated
from the TA-Grounding. All Panels have a Grounding Bolt (see Figure 6) for grounding
and bonding the panel carrier. Figure 5 shows a scheme for the CLA Grounding.

95
SI Grounding

1001
Grounding

1002
Grounding

1003
GroundingCLA

CLA Grounding Bolt

coming
from Aircraft

running to
Inner Cradle

running to Panels on
Balancing Subassembly

Figure 5: Grounding Scheme CLA Figure 6: Grounding Bolt

Strain relievers (see Figure 7 and Figure 8) on the CLA, the Cable tray and the Aircraft
System hold the cables and lines.

The arrangement of the SI cables and lines within the cable bundles is presented in
Figure 3, Figure 4 and in RD 03.

The cable routing is shown in RD 03 and RD 08.
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Figure 7: Cable Clamps for Power and Signal Lines

Figure 8: Cable Clamp for Medium Lines
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The total cable length from the Aircraft Connector Panels to the Power and Signal Patch
Panels on the Balancing Subassembly is for the

- Power Lines (right hand cable bundle) about 15 m (590.55 inch),
- Signal Lines (left hand cable bundles)  about 15 m (590.55 inch).

The length from the Patch Panels on the Balancing Subassembly to the Science
Instrument has to be added.

4.1.2 Cable Routing CLA / Flange Assembly

All the cables and lines from the Aircraft System to the moving part of the Telescope are
routed via the CLA-Cable Tray and the CLA, over the Coarse Drive and the Fine Drive
from the CLA to the separate systems.
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Figure 10: Cable Routing Aircraft System to Science Instrument with Signal Cables

The SI-Cables and Lines run from the Panel on the Aircraft System (designed by USRA –
see RD 14) over the CLA-Coarse Drive and the CLA-Fine Drive (see Figure 9) to the
Patch Panels (see Figure 13 and Figure 14 - number and size of connectors see Table 1:
SI Cable and Connector Specification for TA_SI_01) located on the Balancing
Subassembly. From there the SI-Cables and Lines are routed to the Science Instrument.
The Power Cables run analogous to the Signal Lines from the Patch Panel on the Aircraft
System to the Science Instrument.
All the cables and lines could be connected and disconnected on the Patch Panels by
connectors (see Table 1: SI Cable and Connector Specification for TA_SI_01 and
following pages).

Patch Panel
Power Cables

Patch Panel –
SI-Cables and Lines

Cables to Balancing
SubassemblyCables from Balancing

Subassembly to Patch
Panel Signal Lines

Cables from Patch
Panel to Science
Instruments (e.g. routed
by Scientists

Cables to Balancing
Subassembly

Cables to
Aircraft Systems

Cables from CLA Cable
Tray to CLACable via CLA Cable

Tray to CLA

Junction Box
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4.1.3 SI-Patch Panels and Connector Fixations

All Patch Panels are made of a panel carrier, the connector plates and the connectors.
The material for the panel carrier and for non isolated connector plates is aluminium.
Each Power and Signal Panel from Science Instrument and Telescope Assembly are
separated according EMC design specification AD 04.
The Blower and Vacuum Lines have a separated fixation with strain relievers (see Figure
8 and Figure 10). The material of these strain relievers is aluminium for the clamp part
and steel for all other parts.
The vacuum and exhaust blower lines are electrically isolated from the SI Patch Panel,
CLA cable clamps, and TA. USRA will provide the electrical insulating sleeve sections on
the hoses where the hoses are to be clamped in the CLA. However, the TA-C, must
provide the electrical isolation up at the SI Patch Panel and TA.

4.1.3.1 Panel fixation and Isolation
The SI Power- and Signal Panels will be isolated to the Balancing Structure. They will be
isolated fixed on an beams and isolated screwed on the Balancer Main Plate (see Figure
11: Science Instrument Panel Isolation scheme).

Cross section through SI Panel Fixation

 

Figure 11: Science Instrument Panel Isolation scheme

Main Balancer
Plate

SI Panel

Isolation
Material

Flight
direction

Screw

Beam
Fixaed on Main
Balancer Plate
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On the SI-Signal Panel are the connectors for Signal Lines SF 104 PEM isolated with the
Connector Plates against the Patch Panel Carrier. For this connectors are the connector
plates from an isolated material (see Figure 12: Connector Fixation). The Reynolds 178-
6053 (10kV) lines must be mounted in an electrically insulating panel, as are the SF 104
PEM lines.
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4.1.3.2 Connector fixation

All connectors are fixed on the relevant Power- or Signal Patch Panel carrier. Each
connector type has a different panel thickness for fixation. Therefore the Patch Panel is
made of a carrier frame with a constant thickness. Connector plates that group
connectors for specific cable types are attached to the carrier frame. The thickness
specifications for these connector plates is itemized in Table 1. Connector plates that are
made of conductive material are electrically connected to the carrier frame. For example:
all Vermillion type connectors are screwed with four screws with nuts; these Vermillion
type connector shells are electrically connected to the connector plate, and all Trompeter
type connectors are screwed directly with nuts on a separate connector plate.

Example: Vermillion type connectors

 

Example: Trompeter type connectors

Figure 12: Connector Fixation

Cable
Connector

Connector
Plate

Patch Panel
Carrier
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Note: The Numbers used correspond with those of Fig. 3 and 4

Figure 13: Patch Panels Signal Lines
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Figure 14: Patch Panels Power Lines
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4.1.4 Types and Numbers of Cables and Lines

MT-I-cables and KT-cables are listed with all parameters in document RD 06. SI-cables
and lines are listed in Table 1. MT-I-Media Lines are listed in Table 2.
Datasheets of cables, lines and connectors for Science Instrument see chapter 6 Annex
1.
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Cable Type OD
(mm)

Rmin

(mm)
Weight
(kg/m)

Connector
Size

(mm) *

Patch Panel
Connector

Mates with
(For MCCS)

#
needed

Thickness
Connector
Plate (mm)

Signal Lines
1. SF 104 PEM

Suhne-Sucoflex
7.7 80 0.121 16

see
Figure A 1

18 GHz
34N-50-0-51

Suhner-
Sucoflex

N-Type 10 12

1a. Coax -
AFC-240-UF
Times mwave

6.1 20 0.067 12.7
see

Figure A 2

BJ28 (50W)
Trompeter

Std 50W BNC 5 4

2. Twisted Pair
Vermillion
20SB 10x22-25
5x(20x20AWG)

17.2 170 0.335 36. 5
square

see
Figure A 3

Mil-C-83723
Series III

Shell Size 20

Mil-C-83723 5 4 **

3. Fibre Optic
    Brand-Rex

9.2 82 0.1 8.03 x 3.16
see

Figure A 4

Mil-C-
83522/17-NY
Lucent/FSI

Mil-C-83522/
16-DNX

Std ST  Type

5 bundles
(30fibres)
30 conn

2

Comm Lines
4. Vermillion

20SB4x22-25
2x (8x20AWG)

10.9 71.1 0.146 31.75
square

see
Figure A 5

Mil-C-83723
Series III

Shell Size 16

Mil-C-83723
Series III

2 4 **

 5. LAN (a) see 3 see 3 see 3 see 3 see 3 see Figure 4 Std ST Type see 3 see 3

6. Video 75W
LMR-240-75
Times mwave

6.1 20 0.063 12.7
see

Figure A 6

UBJ28 (75W)
Trompeter

Std 75 Ohm 3 4

7. Triax ECS
322001 rev C

5.99 31 0.085 12.7
see

Figure A 7

BJ73
Trompeter

PL75C-306
Trompeter

9 3,5

Power Lines
8. Twisted Pair Del. Del. Del. Deleted Deleted Deleted Deleted

9. 10 KV Lines
Reynolds
167-2669

5.0 76 0.057 12.9
see

Figure A 8

167-9096
Reynolds

167-4535
Reynolds

4 7

10. 110 V 60
M27500G12SD
2T23- Shielded TP
(12 gauge)

5.87 58.7 0.083 34.1
(square)

see
Figure A 10

Mil-C-83723
Series III

Shell Size 14

Mil-C-83723
Series III

Plug

4 cables
(4 conn)

4 **

11. Vacuum Line
1.25“ ID
Chemfluor PTFE

41.28 140 1.042 KF Adaptor KF-40 Flange KF-40Flange 3

11a. Blower Line
1.5" ID TeleFlex

47 191 1.324 KF Adaptor KF-40 Flange KF-40Flange 1 --

12. Cooling Lines
Hydro-Flow
HS89-04

10.2 13 0.07 17.5
(5 sided)

see
Figure A 12

MS21924-4
see Figure 12

N/A 4 --

13 SI-Grounding
Dearborn Standard
Copper 8002RT30
Bentley-Harris
sleeving
#5111001332S

13 100 0.31 For Bolt
Ø10
See

Figure A 13

AMP
Solistrand
330301 Ring
Tongue

1

Total 57

* The figures listed here are only valid for the data sheets in ANNEX 1
** Max. Panel thickness = complete thickness (from Data sheet) minus 2mm screw head height (for screw M3)

Table 1: SI Cable and Connector Specification for TA_SI_01
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SOURCE CABLE DESTINATION Mechanical DataO Electrical Data

Device ID Connect

or

Connector

Type ¿

Cable ID

ƒ

Cable Type

!

Device ID Connect

or

Connector

Type ¿

Cable ID

ƒ

Approx.

Weight

Approx.

Diam.

Signal Description A B D P S E Voltage Current

cont/pk

Freq. Remarks

BD Motors

Power

CLA_EndPan

(+CLAXNDRI)

J400 MS27656T-

25F29SB

CP-100-G

^

8x(3x16TS)S Patch Panel

Power J4101

J4201

J4301

J4401

MS27656T-

17F8SN

17F8SA

19F11SN

19F11SA

CP-100-G

^

976g/m 24.03

mm

BD Servo Motors Power

+Brakes

X

X

150V

24VDC

3/6A 16kHzµ 4x62W

4x10W

BD Motors Sync. CLA_EndPan

(+CLAXNDLO

)

J401 MS27656T-

19F35SN

CD-101-G

^

4x(14x24TS)S Patch Panel

Signal J4102

J4202

J4302

J4402

MS27656T-

13F35SN

13F35SA

13F35SB

13F35SC

CD-101-G

^

800 g/m 20.43

mm

BD Encoders/Commut. X <10V <0.2A -

SCC_CAN-a CLA_EndPan

(+CLAXNDLO

)

J404 MS27656T-

11F5SA

CPD-104-G

^

((2x26TS)spe

c.+

(2x20TS))S

NECS_1.1

(+P2A11)

J1191 MS27656T-

11F5PN

CPD-104G

^

96g/m 8.79mm CAN-Bus + DC-Supply

(NECS)

X X 24VDC 2A (120Ω 50pF 1MHz)

ATCU <>

TASCU

CLA_EndPan

(+CLAXNDLI)

J418

J458

ST Adapter

2523-11

CD-118-G

^

2xFiberOptic ATCU

+F1A13

J4280

J4281

ST  Adapter

2523-11

CD-118-G

^

100g/m <10 Ethernet(FiberOptic) X n/a n/a n/a

PPms-Signal CLA_EndPan

(+CLAXNDLI)

J417 BNC _

(50_) ¥

Buchse

R141254

Radial)

CD-117-G

^

Coaxial RG/U

316

MIL-C-17

ATCU

+F1A13

J4241 BNC _

(50_)

CD-117-G

^

150g/m ~6.5mm Time Strobe X X £5V <0.1A 1kHz

FDTQ1 CLA_EndPan

(+CLAXNDRI)

J407 MS27656T-

25F29SN

CP-107-G

^

3x(3x(3x16TS

)S)S FDTQ UO1.1

FDTQ VO1.1

FDTQ VO2.1

J1821

J1841

J1941

MS27656T-

17F8PN

17F8PN

17F8PN

CP-107-G

^

871g/m 24.65/

8.82mm

FDTQ Servo Power 1

(U1/V1/V2)

X 150V 22,5/45

A

16kHz

µ

FDTQ2 CLA_EndPan

(+CLAXNDRI)

J408 MS27656T-

25F29SA

CP-108-G

^

3x(3x(3x16TS

)S)S FDTQ UO2.1

FDTQ WO1.1

FDTQ WO2.1

J1921

J1861

J1961

MS27656T-

17F8PN

17F8PA

17F8PA

CP-108-G

^

871g/m 24.65/

8.82mm

FDTQ Servo Power 2

(U2/W1/W2)

X 150V 22,5/45

A

16kHzµ

FD_Brakes CLA_EndPan

(+CLAXNDLO

)

J403 MS27656T-

15F18SN

CP-103-G

^

(8x(2x20TS)S Brake Valves

FD_YB1..8

J1121..2

8

8x Kostal

M27 _

CP-103-G

^

436g/m 18.31

mm

FD Brakes (Solenoid

Valves)

X 24VDC 1.5/5A n/a

SPS1..3 CLA_EndPan

(+CLAXNDLO

)

J410 MS27656T-

11F5SN

CPD-110-G

^

(2x26TS)spec

.+ (2x20TS)S

SPS1

(+P8A01)

J1591 MS27656T-

11F5PN

CPD-110-G

^

96g/m 8.79mm CAN-Bus + DC-Supply

(Spherical Sensors)

X X 24VDC <2A

NT Fans CLA_EndPan

(+CLAXNDRI)

J416 MS27656T-

13F98SN

CP-116-G

^

2x(4x20TS)S Patch Panel

Power

J290 MS27656T-

13F98PN

CP-116-G

^

229g/m 12.2mm NT Fan Motors X 200V3~ <2A 400Hz
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SOURCE CABLE DESTINATION Mechanical DataO Electrical Data

Device ID Connect

or

Connector

Type ¿

Cable ID

ƒ

Cable Type

!

Device ID Connect

or

Connector

Type ¿

Cable ID

ƒ

Approx.

Weight

Approx.

Diam.

Signal Description A B D P S E Voltage Current

cont/pk

Freq. Remarks

RIS_RP1/2

Ret.Pumps Mot.

CLA_EndPan

(+CLAXNDRI)

J412 MS27656T-

19F11SN

CP-112-G

^

(2x(4x16)S)S RP1

RP2

J1101

J1201

2XAEGA05

2MR04001

250000

CP-112-G

^

307g/m 15.22

mm

Pump Servo Drives

Power

X

X

280V <10A 16kHzµ

RIS_RP1/2

Ret.Pumps Aux.

CLA_EndPan

(+CLAXNDRI)

J411 MS27656T-

13F35SN

CD-111-G

^

2x(4x(2x24TS

))S

RP1

RP2

J1102

J1202

2XBEGA08

9MR13000

0002000

CD-111-G

^

491g/m 24.07

mm

Pump Servo Drives

Aux.

X

X

X

X

<24V <0.2A

RIS_Valves

RIA_Val1.._Val4

CLA_EndPan

(+CLAXNDLO

)

J413 MS27656T-

17F26SN

CPD-113-G

^

(4x(6x22)S)S Mot.Valves 1

Mot.Valves 2

Mot.Valves 3

Mot.Valves 4

J1211

J1212

J1213

J1214

HAN10E

HAN10E

HAN10E

Bürkert 4

CPD-113-G

^

432g/m 15.98

mm

Motor Valves (4x) X

X

X

X

X

X

X

X

24VDC 1.5/3A Incl. Limit Switches

Gap Sensors

1..4

(RIS)

CLA_EndPan

(+CLAXNDLI)

J415 MS27656-T

13F35SB

CPD-115-G

^

4x(4x22TS)S GS Panel

(+P2XND1..4)

J176x

(x=1..4)

4x

MS27656T

9F35PN

CPD-115-G

^

322g/m 14.6mm X X <10V <0.2

Gap Sensors

5..8

(RIS)

CLA_EndPan

(+CLAXNDLI)

J414 MS27656T-

13F35SA

CPD-114-G

^

4x(4x22TS)S Bulkhead

(+V2XND)

J1760 GLEN999Y

13-35PN

CPD-114-G

^

322g/m 14.6mm X X <10V <0.2

Flange Rack

POWER1

CLA_EndPan

(+CLAXNDRI)

J421 MS27656T-

21F16SN

CP-121-G

^

(2x(5x16)S+(3

x20)S)S TCM  F1A21

FCM  F1A23

SMCU F1A22

J4411

J4511

J4311

MS27656T-

17F8PN

17F8PN

11F98PN

CP-121-G

^

450g/m 18.3mm Power Supply to SMA

Drive Units

X 200V <10A 400Hz

Flange Rack

POWER2

CLA_EndPan

(+CLAXNDR

O)

J420 MS27656T-

13F8SN

CP-120-G

^

(3x20)S ATCU F1A24 J4211 MS27656T-

11F98PN

CP-120-G

^

170g/m 11.3mm Power Supply to Control

Units

X 115V <10A 60Hz

GROUNDING CLA_EndPan

(+CLAXNDR

O)

BPU1 LUG CG-1001

^

150-405 CLA G1XG01:

1

LUG CG-1001

^

100g/m 10mm_ Primary TA Grounding 0V n/a n/a

IRIG-B CLA_EndPan

(+CLAXNDLI)

J419 BNC _

(50_)

CP-119-G

^

Coax 50Ω

RG/U 316

MIL-C-17

+F1A22

(SMCU)

J4371 BNC _

(50_)

CP-119-G

^

150g/m ~6.5mm Time code Signal X <10V <0.1A -

SMCU

<>TAMCP

CLA_EndPan

(+CLAXNDLI)

J422

J423

ST Adapter

2523-11
CD-129-G

^

2xFiberOptic +F1A22

(SMCU)

J4380

J4381

ST Adapter

2523-11
CD-129-G

^

100g/m <10 Ethernet (FiberOptic) X N/a n/a n/a

Sensor Supply +

Safety - Cabin

Cr.

CLA_EndPan

(+CLAXNDLO

)

J405 MS27656T-

15F35SN

CPD-105-G

^

(5x(6x22)S)S P7XC31(B14)

P6XC42(B15)

P6XC52(B17)

P3XC44(B16)

P3XC51(B12)

J1341

J1351

J1371

J1361

J1323

MS27656T-

9F35PN

9F35PN

9F35PN

9F35PN

9F35PN

CPD-105-G

^

587g/m 17.3mm FDTQ Temp. Sensors

FD

Hardstops/BrakeSens

RIA Level Sensors

RIA Pocket Pressure

(Reserve)

X

X

X

X

X

X

X

X

X

24V DC n/a n/a Sensor Supply and

Hardwired Interlocks
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SOURCE CABLE DESTINATION Mechanical DataO Electrical Data

Device ID Connect

or

Connector

Type ¿

Cable ID

ƒ

Cable Type

!

Device ID Connect

or

Connector

Type ¿

Cable ID

ƒ

Approx.

Weight

Approx.

Diam.

Signal Description A B D P S E Voltage Current

cont/pk

Freq. Remarks

Sensor Supply +

Safety - Cav. Cr.

CLA_EndPan

(+CLAXNDLO

)

J409 MS27656T-

15F35SA

CPD-109-G

^

(4x(6x22)S)S Bulkhead

(+V2XND)

J1300 GLEN999Y

15-35PN

CPD-109-G

^

490g/m 15.7mm X X X 24V DC <0.5A n/a Sensor Supply and

Hardwired Interlocks

Grounding

(Flange Rack)

CLA G1XG01:

2

LUG CG-1002 150-405 Flange

Assembly

F1XG01:

1

LUG CG-1002 100g/m 10mm_ N/a n/a n/a

Grounding (Cab.

Inner Cradle)

CLA G1XG01:

3

LUG CG-1003 150-405 Inner Cradle V1XG01:

1

LUG CG-1003 100g/m 10mm_ N/a n/a n/a

Grounding

(Gyro Unit)

Flange

Assembly

F1XG01:

2

LUG CG-1004 150-405 GYSU

C1A01

C1A01:1 LUG CG-1004 100g/m 10mm_ N/a n/a n/a

Grounding (Cab.

outerCr.Bulkhea

d)

CLA_EndPan

(+CLAXNDR

O)

BPU1 LUG CG-1005 150-405 Outer Cradle V1XG02:

1

LUG CG-1005 100g/m 10mm_ n/a n/a n/a

Remark: Grounding CG-1002 and CG-1003 runs not over the Coarse Drive Loop; CG-1003 runs not over the Fine Drive Loop
This table is a part from RD 06.

Table 2: MT Cable and Connector Specification
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Source Destination Mecanical Data Electrical Data

Cable ID Device ID Connector Connector Typ Device ID Connector Connector Typ Mass
[ g/m ]

Diameter
[ mm ]

Voltage
[ V ]

Current
[ A ]

Frequency
[ Hz ]

Remarks

CD-122-G 1) FPI Controller P129 2566-2 ST Ruggedized CLA U4 P440 2566-2 ST Ruggedized 1.3 3 - - fiber imager
data

CD-123-G 1) FFI Controller P132 2566-2 ST Ruggedized CLA U4 P441 2566-2 ST Ruggedized 27.3 3 - - fiber imager
data

CD-124-G 1) WFI
Controller

P135 2566-2 ST Ruggedized CLA U4 P442 2566-2 ST Ruggedized 27.3 3 - - fiber imager
data

CD-126-G CLA U4 P444 MS 27467-T-11 F
35PN

IMCC P141
(P444)

see other parts list 8 CAN bus

CD-126-G CLA U4 P444 MS 27467-T-11 F
35PN

PPCC P161 FU 25 P7 213.2 8 CAN bus

CP-125-G CLA U1 P443 MS 27467-T-17 F
26PN

FPI Controller P127 MS 27467-T-09 F
35SN

12 115 60 Power
Controller

CP-125-G CLA U1 P443 MS 27467-T-17 F
26PN

FW NT Panel P103
(P443)

see other parts list 12 115 60 Power
Controller

CP-125-G CLA U1 P443 MS 27467-T-17 F
26PN

GRHA P172 FU 09 S7 504.4 12 115 60 Power
Controller

CP-125-G CLA U1 P443 MS 27467-T-17 F
26PN

WFI Controller P133 MS 27467-T-09 F
35SN

12 115 60 Power
Controller

CP-125-G CLA U1 P443 MS 27467-T-17 F
26PN

FFI Controller P130 MS 27467-T-09 F
35SN

12 115 60 Power
Controller

CP-127-G CLA U4 P445 MS 27467-T-21 F
11PN

PPCC P160 FU 09 S7 9 28 - controller
power

CP-127-G CLA U4 P445 MS 27467-T-21 F
11PN

IMCC P140 FU 09 S7 296.4 9 28 - controller
power

CP-127-G CLA U4 P445 MS 27467-T-21 F
11PN

AMPM P150
(P445)

see other parts list 9 28 - controller
power

CP-128-G 41.6 4 Dummy

Remark: 1)  Cable CD122-G, CD123-G, CD124-G; CD129-G (Table 2) is bundled in one cable with diameter ~10mm
Cables and Connectors with dimensions and weight from Kayser-Threde are listed in RD 12

Table 3: KT Cables and Connectors
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Medium Type OD
(mm)

Rmin

(mm)
Weight**
(kg/m)

Connector Size
(mm)

Comments * #
needed

Water Cooling
Supply

36.1 187.4 1.8 see RD 10 hoses 1

Water Cooling
Return

36.1 187.4 1.8 see RD 10 hoses 1

Oil Supply 36.1 187.4 1.8 see RD 09 hoses 1

Oil Return 36.1 187.4 1.8 see RD 09 hoses 1

TOTAL 4

* all TA Media Lines are fixed mounted with pipes on the CLA. For Coarse Drive Loop are hoses used
** all TA Media Lines are filled

Table 4: TA Media Lines

4.1.5 Location of Mounting Points

All the cables and Lines including Sciences Instrument cables and lines are hold by Strain
Relievers or Connectors at the following positions (see Figure 15 and Figure 16)

- Connector Board (designed by Raytheon – refer to RD 02 and RD 14)

- Aircraft refer to RD 02

- CLA Cable Tray refer to RD 02

- CLA (see detailed figure “Balancing and CLA”)

- Balancing

- Patch Panels Balancing
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Patch Panel Balancing

Strain Relievers CLA

to Connector Board
Raytheon

Strain Relievers
 Cable Tray

Patch Panel
Balancing

Strain Relievers
Balancing

Location Strain
Relievers
on the Aircraft

Strain Relievers
CLA

Strain Relievers
Cable Tray

to Connector Board
Raytheon

Figure 15: Location of Mounting Points
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W

U

V

W

U

V  

Figure 16: Mounting Points - Balancing and CLA

4.1.6 Dynamic Loads

The dynamic loads for the strain relievers on the aircraft and the Cable tray are shown in

Strain Relievers Balancing

Strain Relievers CLA

Strain Relievers CLA

Strain Relievers Balancing

Strain Relievers CLA
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RD 02.

4.2 Responsibilities

A Table of Responsibilities for SI-Cables, -Lines and Connectors is also shown in RD 02

Supplying SI cables, -lines and -hoses and the
connectors for these cables, including those
mounted in the Patch Panels on the Balancing
Subassembly, and those that connect with the
Aircraft System Patch Panel.

USRA

USRA shall supply the TA-C with cables, -lines
and -hoses of 15 m (590.55 inch) in length with
connectors installed on the side connecting to the
Patch Panel on the Balancing Subassembly. The
connectors that connect with the Aircraft System
Patch Panel will not be attached until JAITV.

USRA

TA-C is responsible for the Patch Panel on the
Balancing Subassembly and the electrical isolation
for the Patch Panel.

TA-C

TA-C is responsible for installing the SI cables in
CLA and installing the panel mount connectors in
the Patch Panel at the Balancing Subassembly if
the connectors and couplers are attached on the
cables and lines.
This activity will be done during YAITV at Waco

TA-C
(depending on contract change)

Delivery and Mounting of SI Cables Connectors
and SI-Hoses Connectors on the Cables and Lines

USRA

4.3 Environmental

Temperature: operating cabin
exposure cabin

 5°C....  35°C
-40°C... +70°C

Shockproof acc.: MIL-Std  810E

Humidity: 5 - 90 %

4.4 Safety

Cable plug connectors selected are standard bayonet or threaded style and are self-
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locking on installation. Selected panel mount connectors are secured via locking nut
assemblies. Cutouts and assembly procedures for panel mount connectors are designed
to positively prevent panel mount connector rotation during connection with external
cabling. Cable materials have been selected to be compliant with 14 CFR Part 25 (FAR
Part 25). Pin/socket arrangement for each connecter has been selected according to
general best engineering practices for aircraft wiring.

5 SRM & QA

5.1 Quality Assurance

Quality Assurance will verify each hardware interface to the drawing, and participate in
testing by reviewing and verifying plans and procedures; witnessing tests; and approving
reports in accordance with PD96100021-000 (PM21), for the USRA side of the ICD, and
SOF-PLA-MG-0000.0.03, Safety, Reliability, Maintainability and Quality Assurance (SRM
& QA) Plan, for the TA-C side of the ICD, respectively.

5.2 Safety

Cable plug connectors selected are standard bayonet or threaded style and are self-
locking on installation. Selected panel mount connectors are secured via locking nut
assemblies. Cutouts and assembly procedures for panel mount connectors are designed
to positively prevent panel mount connector rotation during connection with external
cabling. Cable materials have been selected to be compliant with 14 CFR Part 25 (FAR
Part 25). Pin/socket arrangement for each connecter has been selected according to
general best engineering practices for aircraft wiring.

This ICD does not contain interface design information attributed to the design control of
hazards identified in PD96165004-000 (PA10-002, The Observatory Hazard Analysis).

5.3 Verification

Verification plan for this interface is documented in PM12, SOFIA Observatory
Integration, Test and Verification Plan, for the USRA side of the ICD, and in SOFIA TA
Verification Plan, SOF-PLA-MG-0000.0.13, for the TA-C side of the ICD, respectively.
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6 Annex 1

Datasheets of cables, lines and
connectors for Science Instrument
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Figure A 1
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Figure A 2
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Figure A 3
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Figure A 4
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Figure A 9
Cable #10 Table 1 in TA_SI_01
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Shielded twisted Pair (12 gauge) 110 volt/ 60 Hz power lines: M27500G12SD2T23

This follows the MIL –spec document:

MIL-DTL-27500H is a 33-page document.

Below is the explanation of the cable designation and references to subsections in MIL-DTL-
27500H:

This means
 M27500G12SD2T23 = 12 AWG; one twisted pair (red and blue); tin-coated copper, stranded conductors; round, single

shield; white XLETFE jacket; with wire specification MIL-W-22759/34

Figure A 10
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316 Stainless Steel Braided Open Pitch Convoluted Hose Chemfluor PTFE

TWOB/TBOB Series Hose Specifications

'HV' Option for Vacuum Service* Fully Rated Vacuum Hose TWOBHV/TBOBHV

*HV versions are recommended for "full vacuum" applications and always for 2 1/2", 3" and 4" assemblies.

Description
TWOB (white inner core) and TBOB (anti-static black) innercore were designed to be the optimum in PTFE hose
constructions. The tube is formed from a solid homogeneous PTFE extrusion, no tape lamination here! The
internal convolutions are shaped to ensure pure flow, absolutely 100% totally cleanable. The Chemfluor PTFE is
much thicker than most conventional hoses. This extra thickness gives TWOB and TBOB superior vacuum
ratings and "hoop" strength, easy to flex yet won't flatten when bent and are extremely crush resistant. A
primary advantage of a thick tube design is its ability to be extended through the fillings and flared over to
form a sealing face. This eliminates any joint between fitting and hose. Flow is uninterrupted and the assembly
is completely free of areas where corrosion or bacteria can start, pressure drop through the fitting is minimal,
cleanliness is assured. Standard braid material is type 316 stainless steel. See page (p1) for Polypropylene and
page (p2) for PVDF (Kynar) braid options.

Chemfluor PTFE Tube
n Unexcelled chemical resistance.
n Compatible with all materials.
n Rounded, open-pitch, helical convolution design.
- easy to clean: self cleaning.
- non-stick Chemfluor PTFE tube.
- can be cleaned with steam, caustics, solvents, or other cleaning agents.
- Assured sterility.

Temperature Rating
-73° C (-100° F) to +232° C (+450° F)

Vacuum Rating
See specification chart and vacuum rating note.

Fittings
"Flare-Thru"
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n Integrally lined through the fittings in flanged, female cam and groove and sanitary clamp designs-1/2" mini-
sanitary Flare-Thru also available. For availability consult us.
"Crimp Style"
n Over 36 styles of 316L SS conventional fitting designs can be mechanically attached 360 degree Radial
(crimp).

Performance Ratings
TWOB
White tube: type 316 stainless steel braid reinforcement.
TBOB
Anti-static black co-extruded tube; type 316 stainless steel braid reinforcement.

"Anti-Static" Inner tube
These hoses are designed to safely convey electrically resistive fluids such as solvents, certain hydrocarbon
based fuels, freon and even steam. Particularly in high flow rate applications these materials can electrically
accumulate. Anti-static (conductive) tubes safely dissipate any charges to the nearest earth ground.

Specifications
Measured resistance does not exceed 10 (to the power of 6) Ohms in accordance with hose specification DIN
2823 American National Standards Institute (ANSI) C59.3-1968 ASTM D257-72; British standard BS2050:
1978. Anti-static Chemfluor PTFE tube is a co-extrusion design. A minute amount of carbon is added to the
inner portion of the thick-wall construction. Chemfluor PTFE properties are completely maintained. The anti-
static Chemfluor PTFE is processed to prevent chemical "leaching" or friction contamination by this conductive
tube.
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 Figure A 12
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